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(57) Abstract: 

PURPOSE: A method for driving an EMKEIectromagnetic Interference) driver device is provided, which 
minimizes an electromagnetic interference which is radiated during odd/even data transmission by 
generating two clock signals: CONSTITUTION: An EMI driver IC(31) receives an even display 
data(Deven_in) and an odd display data(Dodd_in), a clock signal(CLOCK_EVEN) for even driving and a 
clock signal(CLOCK_ODD) for odd driving, and a horizontal synchronous signal, a start signal(STH) and a 
display control signal. The EMI driver IC transports the even display data to a liquid crystal panel using the 
clock signal for even driving, and transports odd display data to the liquid crystal panel(32) using the clock 
signal for odd driving. 
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Abstract 

The present invention provides a method of driving an EMI driver device suitable for 
minimizing electromagnetic interference which may be emitted in transmission of even/odd data 
by generating two clock signals, i.e. an original clock signal and a clock signal obtained by 
inverting the phase of the original clock signal by 180 degrees. A method of driving an EMJ 
driver device according to the present invention is characterized in that even and odd display 
data are output in synchronism with two different clock signals having phases inverted by 180 
degrees with respect to each other, respectively, when transmitting the even and odd display data 
to a liquid crystal panel. 

Representative drawing 

Fig. 4 

Specification 

Brief Description of the Drawings 

Fig. 1 i$ a view illustrating a conventional EMT driver device. 

Fig. 2 is a timing chart illustrating a method of driving the conventional EMI driver 

device. 

Fig. 3 is a view illustrating an EMI driver device according to the present invention, 
Fig. 4 is a liming chart illustrating a method of driving the EMI driver device according 
to the present invention. 

* Explanation of Reference Numerals for Main Portions in Drawings * 
31: EMI driver IC 33: Liquid crystal panel 

Detailed Description of the Invention 
Object of the Invention 

Technical Field Pertinent to the Invention and Prior Art 

The present invention relates to a liquid crystal display, and more particularly, to a 
method of driving an electromagnetic interference (EMI) dri ver device. 
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in general, EMI refers to electromagnetic interference or disturbance and is also called a 
disturbance in an electromagnetic receiving function of some electric or electronic devices 
generated due to electromagnetic waves radiated or conducted directly from the other devices. 

According to the definition of the International ElectTolechnical Commission (DEC), 
EMI is a disturbance in the reception of desired electromagnetic signals generated due to 
unnecessary electromagnetic signals or electromagnetic noises, 

EMI which has appeared in the 1930s was mainly treated in the field of electromagnetic 
interference until the 1950s. G-RFI (Group - Radio Frequency Interference) which has dealt 
wUh radiated EMI directly radiated from electrical and electronic devices, conductive EMI 
leaked along electric power cables, and the like was established in the Institute of Electrical and 
Electronics Engineers (IEEE) in 1958. 

As the use of various electronic devices was drastically increased and. the application of 
precision electronic devices was widely expanded owing to the development of semiconductor 
and digital technologies, electromagnetic disturbance caused by these devices has resulted in 
electromagnetic interference, malfunction between precision electronic devices, biological 
hazard influenced on living bodies including human bodies, and the like. As a result, influence 
of electronic energy on an ecosystem has become a serious problem. In 1973, the IEC has 
organized TC-77 as a technical commission dealing with EMC (Electro Magnetic Compatibility), 
which has mainly discussed the EMC. 

la particular, an influence of electromagnetic waves on living bodies becomes serious, 
Tn the case of a thermal effect which has an influence on living bodies, a body temperature is 
increased due to electronic energy absorbed by the living bodies, and thus, tissues and functions 
of the living bodies may be damaged. 

Hereinafter, a conventional EMI driver device will be described with reference to the 
accompanying drawings. 

Fig. 1 is a view illustrating a conventional EMI driver device. A conventional EMI 
driver 1C 11 receives a display data Din, a clock CPH, STH and a display control signal, and 
then sends a display data Do to a liquid crystal panel 1 2. 

Here, the input display data refers to an image signal input from a system and is input to 
the EM) driver IC 11 after the signal processing of the image signal has been performed in an 
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image signal processor (not shown). 

The display data output from the EMI driver TC 11 is divided into even and odd display 
data. As illustrated in Fig. 2, the display data is latched and output at a rising edge interval 
during a period of the clock signal. 

The clock signal CPH is used as a reference signal for driving a liquid crystal module, 
and one data i s output per period of the clock signal . 

The STH refers to a start signal of a horizontal synchronization signal, and the display 
control signals refer to various kinds of control signals and power which are required for driving 
the liquid crystal module. 

Hereinafter, a method of driving the conventional EMI driver device will be described 

with reference to Fig. 2. 

Fig. 2 is a timing chart of the conventional EMI driver device. 

A start signal STH of a horizontal synchronization signal is recognized as "high" level at 
a rising edge of a clock signal CPH. Thus, the just previous display data "a" is latched to 
perform the digital/analog conversion and then to output the data "a" through an output buffer. 

Technical Problems to be Solved by the Invention 

However, the aforementioned method of driving the EMI driver device has the following 
problem: 

When display data divided into even and odd data with the same phase using a clock 
signal are transmitted, emitted EMI noises are relatively increased. As a result, the resultant 
EMI has a bad Influence on a liquid crystal display to thereby degrade the quality of images. 

The present invention is conceived to solve the aforementioned problem in the prior art. 
Accordingly, it is an object of the present invention to provide a method of driving an EMT driver 
device suitable for minimising electromagnetic interference which may be emitted in the 
transmission of even/odd data by generating two clock signals, i.e. an original clock signal and a 
clock signal obtai ned by inverting the phase of the original clock signal by 1 80 degrees. 

Constitution and Operation of the Invention 

According to an aspect of the present invention for achieving the object, there is 
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provided a method of driving an EMI driver device, wherein even and odd display data are 
output in synchronism with two different clock signals having phases inverted by 180 degrees 
with respect to each other, respectively, when transmitting the even and odd display data to a 
liquid crystal panel. 

In the method of driving an EMI driver device according to the present invention, a 
clock signal for driving even data is used when transmitting the even display data to the liquid 
crystal panel, and a clock signal with an inverted phase by 1 80 degrees from the clock signal for 
the even data is used to drive the odd display data when transmitting the odd display data to the 
liquid crystal panel 

Hereinafter, a method of driving an EMI driver device according to the present invention 
will be described with reference to the accompanying drawings. 

Fig, 3 is a view illustrating a method of driving an EMI driver device according to the 
present invention. Even and odd display data Deven_in and Doddjui, clock signals 
CLOCKJEVEN and CLOCK_ODD for driving even and odd data, a start signal STB of a 
horizontal synchronization signal, and a display control signal are input to an EMI driver IC 31 
of the present invention. Here, the phases of the even and odd display data are inverted by 180 
degrees with respect to each other. 

Further, the EMI driver IC 3 1 receives the input signals and transmits the even display 
data to a liquid crystal panel 32 using the clock signal for driving the even data and the odd 
display data to the liquid crystal panel using the clock signal for driving the odd data. 

The even and odd display data output from the EMI driver device may be displayed on 
the liquid crystal panel (not shown). 

For reference, the liquid crystal display panel includes two glass substrates and liquid 
crystals sealed between the substrates. A pl urality of gate l ines and a plurality of data lines are 
arranged on a lower glass substrate of the two glass substrates in a direction in which the gate 
and data lines intersect each other. Thin film transistors serving as switching elements for 
selectively outputting data are formed at regions on the lower substrate where the gate and data 
lines intersect each other. 

Each of the thin film transistors includes a gate electrode formed on the lower glass 
substrate, a gate insulating layer formed on the gate electrode, a channel layer formed on the gate 
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insulating layer, and source/drain electrodes formed on the channel layer. Pixel electrodes are 
connected to the drain electrodes of the thin film transistors. 

Meanwhile, black matrixes for preventing light from being transmitted through 
undesired portions are arrayed in a matrix form on an upper glass substrate. Color filters for 
displaying colors are formed between the respective black matrixes. 

Further, a common electrode for applying a voltage to the liquid crystals together with 
the pixel electrode is formed on the color filter An alignment layer is formed on the common 
electrode. 

The liquid crystal panel so configured receives the even and odd display data output 
from the EMT driver device through respective data pads to transmit the output data to relevant 
pixel electrodes according to whether the thin film transistors are turned on/off. 

Hereinafter, a method of driving the EMI driver device according to the present 
invention will be described with reference to a timing chart. 

Fig. 4 is a timing chart of the EMI driver device according to the present invention. 

In this figure, "A" denotes an even display data, and "B" denotes an odd display data. 
Further, "C" denotes a clock signal for driving even data, and "D" denotes a clock signal for 
driving odd data. 

In addition, "E" denotes a rising edge point. 

It can be understood from this timing chart that the amplitudes of the clock signals M C 
and "D" for driving even and odd data are the same as each other and the phases thereof are 
inverted by 180 degrees with respect, to each other. 

Thus, the even display data "A" is output in synchronism with the clock signal "CT 
when it is transmitted to the liquid crystal panel 32 through the EMI driver IC 31, whereas the 
odd display data "B" is output in synchronism with the clock signal "D" when it is transmitted to 
the liquid crystal panel 32 through the EMI driver IC 31. 

That is, when even and odd data are transmitted, the even and odd data are output using 
two different clock signals having phases inverted by ISO degrees with respect to each other 
using different clock signals, so that an influence caused by -electromagnetic interference can be 
reduced to half or less. 
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Effects of the In petition 

As described above, the method of driving an EMI driver device according to the present 
invention has the following advantage: 

Since two clock signals having phases inverted by 180 degrees with respect to each other 
is used in the present invention instead of a single clock signal used in a conventional liquid 
crystal display, electromagnetic interference is greatly reduced even though even and odd display 
data are transmitted. Accordingly, a problem caused by the electromagnetic interference can be 
eliminated. 

(57) Claims 

1 . A method of chiving an EMI driver device, wherein even and odd display data are output 
in synchronism with two different clock signals having phases inverted by 180 degrees with 
respect to each other, respectively, when transmitting the even and odd display data to a liquid 
crystal panel. 

Drawings 

Figs. 1 
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Figs. 3 
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